Lupus nephritis (LN) is one of the most severe forms of systemic lupus erythematosus (SLE). If not treated adequately, the disease can result in renal failure or death. In its early stages, LN may be almost asymptomatic and picked up only by carrying out routine blood and urine tests. Measurements of urine protein are especially helpful in this regard. In a previous issue of Arthritis Research and Th erapy, Singh and colleagues described tests for three diff erent urinary biomarkers in patients with SLE, investigating which is likely to be most helpful for monitoring renal disease activity [1] .
Treatment of LN was revolutionized by the intro duction of combined corticosteroid/cyclophosphamide regimes and has advanced more recently with the replacement of cyclophosphamide by mycophenolate in many cases [2] . Early diagnosis and treatment has a major impact on clinical outcomes in patients with LN [3] , but can also cause treatment-related adverse eff ects. Being able to identify exactly when treatment is needed during the course of the disease and when maintenance treatment needs to be increased is therefore important. Th e most accurate way to assess nephritis in patients with SLE is by carrying out a renal biopsy. Th e histological type of nephritis can be defi ned and the degree of infl ammation can be quantifi ed using an activity index [4] . A high activity index signifi es active yet reversible disease, whereas the chronicity index shows irreversible damage.
Renal biopsy is an invasive procedure, however, which cannot be repeated whenever a fl are of renal lupus is suspected. We would therefore like to have biomarkers, measurable in blood or urine, which rise and fall with renal disease activity and are closely associated with the degree of infl ammation in the kidney. Blood markers such as anti-double-stranded DNA, anti-nucleosome and anti-α-actinin antibodies have been studied. Th ere is some evidence that increases in these markers are associated with renal disease activity [5] , as measured by indices such as blood albumin and urine protein, but very little evidence for their association with renal biopsy scores.
Given that the kidney is the main site of infl ammation in LN, however, biomarkers in urine may refl ect this infl am mation more closely than those in the blood. Th ere has been some interest in using urinary neutrophil gelatinase-associated lipocalin as a marker of renal infl ammation in SLE. Studies have shown that urinary (but not serum) neutrophil gelatinase-associated lipo calin levels correlate with measures of renal disease activity and that a rise in urinary neutrophil gelatinase-associated lipocalin at one visit predicts fl are of nephritis at the next visit [6, 7] . Th ese studies were cross-sectional and did not look at the association between urinary neutro phil gelatinase-associated lipocalin and renal histology.
Th e current paper by Singh and colleagues is also a cross-sectional study but includes data on renal histology and compares three diff erent urinary assays; CXCL16, monocyte chemoattractant protein 1 (MCP-1) and vascu lar cell adhesion molecule 1 (VCAM-1) [1] . Since all three of these molecules can play a role in the recruitment of infl ammatory cells to the nephritic kidney, it would be Abstract Although renal biopsy is the most accurate way of assessing renal infl ammation in patients with lupus nephritis (LN), the technique is invasive and cannot be performed frequently. Currently used blood and urine biomarkers have limited utility in monitoring the activity of nephritis. In a previous issue of Arthritis Research and Therapy, Singh and colleagues showed that measuring urinary levels of vascular cell adhesion molecule 1 could be useful in both diagnosing and monitoring LN. These levels are higher in patients with lupus than controls, are higher in lupus patients who have active renal disease compared with those who do not, and correlate signifi cantly with the histological activity index in renal biopsies of patients with LN.
entirely reasonable to predict that their levels would rise in the urine when active renal infl ammation is at its height. Th e authors review both clinical and murine evidence supporting this prediction for each of these markers [8] . In this study they report creatinine-normalized urinary CXCL16, MCP-1 and VCAM-1 levels in 73 patients with SLE, 13 healthy volunteers and 22 patients with other forms of glomerulonephritis.
Th e study results showed some evidence of utility for all three of these urinary markers. All markers were elevated in patients with SLE compared to healthy controls and correlated with the level of proteinuria. However, the comparison with healthy controls is complicated by the fact that 92% of these controls were Asian whereas none of the patients were. Disease activity in the study was assessed using the Systemic Lupus Erythematosus Disease Activity Index and correlated with MCP-1 and VCAM-1 but not CXCL16. When patients were defi ned as having active or inactive renal disease, on the basis of the renal components of the Systemic Lupus Erythema tosus Disease Activity Index score alone, MCP-1 and VCAM-1 but not CXCL16 distinguished those two groups. However, this result was based on a relatively small number of patients with inactive renal disease (n = 14), probably because there was a low threshold for considering a patient to have active renal disease -being positive for any single criterion of hematuria, pyuria, proteinuria or casts was suffi cient. Th is diffi culty in defi ning active LN based on disease activity measures is common to many papers of this type and is a major reason why the availability of renal biopsy data from the date of the urine sample in 24 of these patients is so important. Th ese histological data provide a direct objective measure of nephritis and particularly support the utility of urinary VCAM-1 as a biomarker, since only VCAM-1 was signifi cantly correlated with the activity index and also diff erentiated class IV LN from the other histological types.
Th is study thus provides compelling evidence that measuring urinary VCAM-1 could be an important new biomarker in patients with LN, and some evidence supporting urinary CXCL16 and MCP-1. Investigation into whether an index combining the values of all three markers, along the lines of the serum chemokine index reported by Bauer and colleagues [9] , would have more potential to distinguish active LN from inactive LN would be interesting. As suggested by the authors, however, the most important thing is to study levels of these urinary markers longi tudinally in patients with LN to see whether they predict changes in activity of nephritis in individual patients over time.
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